Quantification of malonylcarnitine in dried blood spots by use of MS/MS varies by stable isotope internal standard composition.
The utilization of MS/MS for the analysis of amino acids and acylcarnitines from dried blood spots (DBS) is routine in many newborn screening (NBS) laboratories. Recently, malonylcarnitine (C3DC) was shown to be elevated in the DBS of affected infants with malonic acidemia. Quantitative features were unknown, so that its measurement was an approximation. Synthesis of malonylcarnitine enabled both a study in the analytical characteristics of C3DC and a survey of its measurement in NBS laboratories. Malonylcarnitine was enriched in blood and spotted onto filter paper cards. The DBS were sent to several laboratories for analysis, and the results were returned to the Centers for Disease Control and Prevention (CDC) for evaluation. Reports included a description of the MS/MS method utilized. A pilot proficiency survey shows a bimodal distribution of data from 98 laboratories. Analysis of proficiency data reveals the use of different stable isotope internal standards for quantification. Analysis of standard, labeled or unlabelled ((2)H(3)-octanoylcarnitine (C8), glutarylcarnitine (C5DC) and malonylcarnitine (C3DC) revealed significantly different ion detection values. Quantification in laboratories is based on the ratio of the metabolite in question to a reference stable isotope standard. Quantification of metabolites depends upon the reference isotope standard utilized. Quantification requires describing the standards used for estimation of concentration (a pseudo-concentration) and a notation that includes a reference to the isotope standard used. This descriptive method will enable harmonization of data in screening laboratories.